supernatant layers were aspirated, and the pellet from the milk sample was used to extract the DNA for PCR. The pellet was resuspended in a 1/50 volume of phosphate-buffered saline. Ten microliters of the phosphate-buffered saline-resuspended solution was applied to an ISO code Dipstik (Schleicher & Schuell, Dassel, Germany), and the remaining procedure was performed according to the instruction manual. The presence of E. bieneusi isolates in the milk samples was examined by nested PCR amplification. The first PCR amplification was performed using the primers EBIEF1 and EBIER1, as described by da Silva et al. (2) , and nested amplification was performed using the primers EBIEF5 and EBIER6 (1) . The identity of the PCR product was further confirmed by digestion with the MspA1I restriction enzyme (9) . The other conditions for PCR have been described previously (10) . The secondary PCR products were sequenced, and sequences were compared with those from GenBank. The 15 milk samples testing positive for E. bieneusi and the 27 samples testing negative were screened for their somatic cell count (SCC) to determine if the cow(s) producing the milk showed any signs of mastitis. The SCC was determined using a slight modification of the methodology reported previously (13) .
Among the 180 cows, 15 (approximately 8.3%) tested positive for E. bieneusi. The cows testing positive were from six different cities, which indicated a wide dispersion. Table 1 shows the number of positive samples per collection site. The PCR products of EBIEF5 and EBIER6 and those of primers AL4038 and AL4040 from the E. bieneusi-positive samples were purified for sequencing to ensure the specificity of the PCR assay. The homology of the isolate sequences to the published E. bieneusi sequences ranged from 99 to 100% for the small-subunit rRNA (SSU-rRNA) portions of each PCR fragment amplified by EBIEF5 and EBIER6 (GenBank accession numbers L16868, L07123, AF024657, AF119100, AF023245, and EF139195 to EF139198). This confirmed that the isolates from the milk samples, detected by PCR, were E. bieneusi. The molecular characterization of the 243-bp internal transcribed spacer (ITS) region of the E. bieneusi rRNA was examined to determine the genotypes of E. bieneusi (1, 16, 18) . All of the ITS sequences amplified by AL4038 and AL4040 were identical to at least one or more of the previously published E. bieneusi ITS sequences (Table 2 ). An analysis of the ITS sequences revealed the presence of five distinct genotypes of E. bieneusi in the 15 isolates characterized. Three isolates of the genotype were homologous to type J, CEbB, or BEB1, which were originally isolated from cattle and chickens. Seven isolates were homologous to type I, CEbA, or BEB2, and two isolates were homologous to type CEbD, all of which were originally isolated from cattle. E. bieneusi has host-specific genotypes and broad host-adapted genotypes. These two genotypes might be cattle-specific genotypes because they have been found only in cattle, and phylogenetic analysis showed that they form a cluster consisting of the isolates from cattle only (10, 16, 18) . On the other hand, one isolate of the genotype was identical to the E. bieneusi ITS type D, PigEBITS9, CEbC, or WL8, which were originally isolated from humans, pigs, cattle, and wild animals such as foxes, beavers, and raccoons. Two isolates of the newly named genotype originating from milk, CMITS1, were identical to type IV, K, or BEB5, which were originally isolated from humans, cats, and cattle. These two genotypes have been detected in many different hosts and in many different countries, such as Germany, Switzerland, Korea, and the United States (1, 4, 10, 12, 16, 18) . Therefore, these genotypes have broad host adaptation and can be transmitted from animals to humans. The detection of isolates from these genotypes suggests that milk from dairy cows is a potential source of human E. bieneusi infection. The electron-dense proteinaceous exospores and the chitinous endospore layers of this microsporidium appear to provide protection from a variety of environmental conditions, such as chlorination, low and high temperatures, dehydration, high humidity, and low and high pH (11, 14) . This suggests that this organism might be resistant to the milk pasteurization processes and may pose a risk of transmission to humans through drinking milk.
The SCC in milk is an indicator of the level of inflammation in the mammary gland. An inflammatory response is initiated when microbial pathogens enter the mammary gland. The infection status is a major factor influencing the SCC because an elevation of the SCC occurs in response to an insult to the mammary gland and is modulated by inflammatory mediators (8) . The SCC was obtained for each of the 15 PCR-positive and 27 PCR-negative milk samples. A milk sample containing Ն10 5 SCC/ml was considered to indicate a case of mastitis (7, 8) . Of the 15 PCR-positive milk samples, the SCC was more than 10 5 cells/ml in 12 samples (80%), whereas the SCC in 3 of the PCR-positive samples (20%) was less than 10 5 cells/ml (Table  3) . Of the 27 PCR-negative milk samples, the SCC was more than 10 5 cells/ml in only 7 samples (26%). The significance of E. bieneusi as a cause of the disease is unclear because other possible pathogens in these milk specimens, which also cause mastitis, were not examined. Nevertheless, there was a significant association between the presence of E. bieneusi in the milk and the occurrence of mastitis, because 12 (80%) of the 15 PCR-positive milk samples that tested positive for E. bieneusi contained more than 10 5 cells/ml, while only 7 (26%) of the 27 PCR-negative milk samples tested positive for mastitis. This suggests that the presence of E. bieneusi in milk might be an indication of an infection by this organism in the mammary gland rather than an accidental contamination (i.e., through feces). However, more study will be needed to determine if this pathogen can cause mastitis. 
